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INTRODUCTION 
Water, one of the major resources of the western lands, controls 
the economy and expansion of the communities. Industry, agriculture, 
timber, livestock, game and home water needs are all dependent upon a 
steady and continued flow of water from wells, springs, and rivers. 
Water is derived from one s ourc e, precipitation, whi ch occu rs in the 
form of rain and snow. Watersheds which are properly managed accumu -
late a substantial snow pa ck du~ing the winter which is the life-giving 
source of water for our springs. 
The Utah Water and Power Report (1948) indicates the annual pre-
cipitation ove r the entire state of Utah averaged 11.5 in ches . A total 
of 53 ,000,000 acre-feet of water falls within the boundaries of the 
state of Utah each year, the amount varying with elevation and topog -
raphy. The Bear River contributes an average of 725,000 acre-feet. A 
total of 2,334,000 acre-feet is carried away each year by streams leaving 
the state, leaving the net amount of 51 ,391,000 acre-feet to be consumed 
within the state. Water consumed on irrigated lands repres ents less 
than five percent of the total amount while evapotranspirati onal losses 
from the watersheds and grazing lands amount to almost 75 percent of 
the total water supply. Utah has approximately 1,500,000 acres of land 
suitable for agricultural production without a water supply; and of the 
1,000,000 or more acres of irrigated land, only 25 percent has adequate 
and dependable supply of water. Draughty conditions and low water 
supplies are becoming more acute in the state of Utah each year, creat-
ing a need for water conservation. 
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Pr oper management of the watersheds becomes increasingly important 
as the human population continues to increase and spread. The communi-
ties are becoming more and more dependent upon a sustained flow and a 
well-protected, clean source of water. Seaton (1958) states: "In some 
localities, t he watershed has enormous value as a regulator of water 
flow, and this value may far exceed that of any other forest product or 
service." Economic benefits to the society at large could be increased 
through a steady and increased water supply since all expansion is 
dependent upon water. The United States Senate (1959) rec ognizing the 
seriousness of the water problem to all America, set up a spe cial com-
mittee to investigate the water needs of the nation. Senator Moss 
(1959, p. 1) of Utah, in re gard t o the water supplies of the state of 
Utah says: 
Almost our entire supply of water that is inexpensive 
and readily avail a ble is in use already. This means 
that our great population increase, as well as our 
in creased standard of living, must be provided for 
by making available new useable water supplies. 
He went on to say: 
Today the United States is using about 240 billion 
gallons of water a day. By 1975 if our 175 million 
population grows to 225 million as expected, even 
our present rate of consumption would outstrip our 
resources. It is expected that by 1975 we will need 
350 billion gallons a day--more than a 90 percent 
increase over the amount we used in 1950. 
Growth and establishment of new industry comes to a standstill if 
the water supply is allowed to become depleted; therefore, as the beaver 
may directly or indirectly affect a stabilized watershed from which the 
water supplies are derived, it is important to gain a knowledge of the 
beaver in relation to its environment. To manage watersheds properly, 
to maintain the best standards of water resource conservation, and to 
improve watershed conditions nay depend upon a basic understanding of 
the beaver in relation to its environment . 
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This study has been initiated to gain some basic knowledge of the 
beaver as they affect their environment and the significance of the 
changes in relation to stream volume and fluctuation. 
Because of the increasing importance of water in Utah, investi -
gation is desirable to determine the influence of beaver on small 
stream volume and fluctuation. 'I'he beaver are despised by some inter -
ests who are constantly urging removal of every last animal from some 
watersheds because of their presumed effect upon the rate of stream 
flow. On the other hand, other interested parties claim beaver perpet -
uate stream flow and insist on complete protection in other areas. Due 
to these two interests, the wildlife administrator finds management of 
beaver almost impossible at times. 
Domestic water needs, irrigation, industrial expansion, rapid 
population increases in the urban areas, and wholesome recreation areas 
are all dependent upon an assurance of a clear, unpolluted supply of 
water which is already insufficient in some areas of the state. Public 
health is of first consideration and depends upon properly managed 
watersheds producing a source of clean, unpolluted water; therefore, it 
is important to maintain the water supplies as free from contamination 
as is possible. Producing clean unpolluted water is the responsibility 
of the individual, local, state, and federal government . 
Since beaver inhabit many of the streams from which the irrigation 
and culinary water is derived, it is important to determine any changes 
in water quality and the presence or absence of fecal contamination 
resulting from beaver occupancy in the streams. 
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Chemical and bacteriological tests have been devised to determine 
the suitability of water from human consumption. Most states have modern, 
well-equipped laboratories where these chemical and bacteriological 
tests are performed. The American Public Health Association in "Stand-
ard Methods for the Analyses of Water and Sewage" (1957) has set forth 
certain procedures in order that the analyses performed by different 
lab orat orie s wil l be compar able. Other standarized works such as 
"Diagnosis and Improvement of Saline and Alkali Soils" published by the 
United States Department of Agriculture (1954) serves as a guide to 
pr oduc e a compar a ble analysis of water and soil by the various govern-
ment agencies. 
Chang es i n the quality of water flowing from the high mountain 
watersheds could possibly render it unfit for human consumption; there-
fore, it is important to determine the various sources of contamination 
present and occurring in a closed basin drainage. 
Beaver exert an appreciable influence upon the habitat in which 
they live. They can affect erosion through their daily movements and 
feeding habits. Plants utilized for food serve to bind the soil and by 
contributing organic matter act as a physical barrier to runoff which 
increases penetration of rain and snow; thereby reducing erosion. The 
removal of a limited portion of the plant cover under some conditions 
does not influence erosion materially but beyond a certain point acceler-
ated erosion of consequence is bound to set in. The plant cover also 
plays an important part in the natural geologic process both in the 
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formation and the retention of soil. Erosion may be accelerated in 
excess of the normal rate, which can occur when the plant cover is 
altered or destroyed, or when the soil within the stream channel is 
disturbed by over use of animals. The soil must be kept in place if 
the use of the land for grazing , forests, and recreation is to survive, 
because soil is one of the most essential of all natural resources. 
Er osion can alter the ferti lity of the watersheds, load the streams 
with sediments, and render the water unpalatable. 
During their diurnal movements the beaver scour soil from the 
stream bed to repair the face of the dam and create canals. They sus-
pend stabilized soils and resuspend sediments, which have collected 
above the dam face, in the stream flowing through their habitat. Since 
the beaver is actively represented in the process of siltation and 
channel erosion, they are an important consideration. 
Beaver may directly or indirectly affect the amount and quality of 
water flowing from the watersheds and also the watershed itself. To 
manage the watersheds properly, and maintain the best standards of 
water-resource conservation, it is important to gain a knowledge of 
the beaver 1 s net worth. Improving watershed conditions may depend 
upon a basic understanding of the beaver in relation to its environment . 
The scientific names of all plants and animals refered to in this 
thesis are appended to the text (Table 19). 
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REVIEW OF LITERATURE 
Much has been written concerning the beaver, its life, habits, and 
ways; therefore, since a discussion of the findings of all the workers 
would be very long, this review will not attempt to cover the field. 
Beaver ecology and management has been covered in numberous publications 
authored by such workers as Grasse (1950, 1y51), Hoover (1955), Ruther-
ford (1950), Nash (1951), Aldous (1946), Bradt (1941, 1947), Denney 
(1952), Harris (1946), Hodgdon (1953), Swank (1949), and Yeager (1954). 
Many researchers including Aldous (1938), Cook (1942), Hazeltine (1950), 
Mills (1913), Dalke (1947), Swank (1949), Scheffer (1941), Julander 
(1937), Steigiman (1954) and many others have reported on food and 
the food requirements of the beaver. 
Beaver bring about a great many changes in their environment and 
according to Cook (1940) the beaver is the only mammal, exclusive of 
man, capable of making large scale changes in its environment to suit 
its own needs. Beaver through their dam-building activities have been 
found by Grasse (1951) to bring about extensive ecological changes in 
their environment , which not only affect the immediate area, but also 
large areas downstream . 
An investigation of a similar nature "Beaver -Stream Runoff Relation-
ship Study" was initiated in Utah in 1939 (Rasmussen, 1939). The study 
was not carried to completion because of World War II (Rawley, 1954). 
Beaver dams have generally been a ssumed to stabilize stream flow; 
howev er, Reid (1951) reported that the enla rged surface areas created 
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by beaver dams in the Adir ondacks increased the evaporation rate and 
reduced the volume of stream flow. Rutherford (1950), working in Vir-
ginia, noted the value of beaver in restoring uniform flow in intermit-
tent streams. According to Grasse and Putman (1950) beaver stabilized 
water runoff by maintaining a highwater table, which is drawn upon during 
periods of meager precipitation . It has been reported by Yeager and Hill 
(1954) that there are some indications that streams occupied by beaver tend 
to maintain late summer flows, while some apparently similar unoccupied 
streams fail to do so. Along this line, several other researchers have 
found that beaver dams prevent drastic fluctuations in the water level of 
a stream, Mills (1913), Smith (1938), Rasmusse n (1940), Bump and Cook 
(194 1), Wire and Hatch (191+3), Swank (1949), Dalke (1947) and Grasse and 
Putman (1950). According to Grasse (1951) the water conserving and regu-
lating effect of any one beaver dam is very small but the aggregate effect 
of the many thousands of dams which occur or should occur on a major river 
drainage may be tremendous. 
Beavers are agents in controlling sediments. This has been mentioned 
by a number of investigators, among which are Retzer, Swop, Remington and 
Rutherford (1946), Swank (1 949) Dalke (1947), and Cook (1940). The effect 
of beaver on turbid ity has been observed by Hoover (1955) who found the 
degree of turbidity varied with the degree of beaver activity; ponds 
were most turbid following the nocturnal activities of these animals 
and the ponds became progressively clearer as daylight hours advanced . 
Rasmussen (1940) collected comparative data on water turbidity, and his 
observations indicate the beaver ponds were 62 percent cle ar, 27 percent 
slightly turbid and 11 percent turbid while on the other hand the streams 
were 89 percent clear, 9 percen t slightly turbid and l perce nt turbid. 
THE STUDY ARE.A 
It would be desirable to condµct a study of this nature on a 
watershed suitable for beaver habitation but with no previous history 
of beaver occupancy. Since a watershed answering this description was 
not available, Red Butte Canyon was chosen for the study on the basis 
of the following: 
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Red Butte Canyon is owned and controlled by the United States 
Government as part of the Fort Douglas Military Reservation; the complete 
watershed is closed to the general public; thereby, eliminating the possi-
bility of anyone tampering with the equipment or contaminating the water 
flowing from the area; there is no livestock use on the watershed; the 
entire study area is accessible by road except for a short time during 
the winter months. 
Red Butte Canyon is typical of streams throughout the Wasatch Range, 
which is the chief source of water in Utah, in regard to gradient, 
climate, vegetation and other fact ors ; Red Butte Canyon has a two -mile-
long section of stream, the upper one-mile section with an established 
beaver population and the lower one-mile section without previous beaver 
occupancy; Red Butte Canyon has a history of beaver since 1929; stream-
flow records are available from the United States Army Post Engineer at 
Fort Douglas for a ten -year period preceding this study; and the two 
secti ons available for comparison have no known side streams or under-
ground springs entering the study area . 
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Red Butte Canyon Study Area 
Location 
The western face of the Wasatch Range) directly east of Salt Lake 
City, rises sharply from the East Bench to a level 01' about 3) 000 feet 
above the valley floor. The Wasatch Range is deeply dissected by 
canyons . 
Red Butte Canyon is located at 40°48 1 north latitude and 111°46 1 
west longitude in the central Wasatch Range (Figure 1). The area 
selected for this study is located approximately three miles east of 
the :aouth of Red. Butte Canyon; the lower boundary at Parleys Fork and 
the upper boundary a short distance below Beaver Canyon. 
Geology 
1ne only part of Red Butte Canyon which lies outside of the tri-
assic formation is the south slope which consists of Twin Creek lime·-
stone and Nugget Sandstone belonging to the Jurrasic formation. The 
north slope of Red Butte Canyon and the canyon bottom lie in the 
Triassic formati .on (Figure 2). Red Butte Canyon has derived its 
name from the red sandstone which forms the prominent red cliffs at 
the mouth of the canyon. 
Topography 
Red Butte Canyon is typical of small streams in the Wasatch Range. 
It has a narrow bottom land with a gradient of five percent. The ele-
vation at the lower end of the study area is a. little over 5) 600 feet 
rising to approximately 6)200 feet at the upper boundary (Figure 3). 
The canyon sides are steep and rod(y on the north facing slope) although 
the south facing slope is also steep., it is not as rocky and rough. 
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Figure 1. Location of Red But te Canyon, Sa l t Lake County, Utah 
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Climatology 
Red Butte Canyon lies on the western slope of the Wasatch Mountains. 
The main fact or affecting the temperature and the precipitation in the 
study area is the elevation. Both the temperature and the precipita-
tion vary widely in range between the bottom of the study area and the 
upper boundary. 
The greatest amount of precipitation occurs in Red Butte Canyon 
during the months of March, April and May with the greatest amount 
occurring in the upper reaches of the canyon . The storage of snow in 
the canyon during the winter supplies the water to recharge the Fort 
Douglas Reservoir, which is used for culinary purposes, in the early 
spring. The average annual precipitation falling in Red Butte Canyon 
is 14 .74 inches, while the average daily temperature throughout the 
year is 51.3 deg rees fahreheit. 
Hist ory 
Camp Douglas was founded by Colonel Patrick Edward Connor on 
October 21, 1862. In the years 1875 and 1876 the camp was rebuilt 
and renamed Fort Douglas. At the time of the original founding, Red 
Butte Canyon was not a part of the Fort Douglas Military Reservation. 
In the year 1888 the United States Government began to purchase land 
in Red Butte Canyon from the individuals who owned it as the canyon 
was ac quired by individual ownership years before the government took 
possession. By 1909 the government had acquired complete title to 
Red Butte Canyon (Anonymous 1954). 
11here are no records as to the extent or the intensity of the 
grazing by livestock in Red Butte Canyon prior to purchase by the 
F · ~·1 1· e 3 • L 1;;,L of Red Topogra phy Salt 
Canyon, Butt e Utah Lake County, 
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United State GovernmentJ but according to the remarks by Orson Hyde 
(Oct. 7 J 1865): 
"I find the longer we live in these valleys that the 
range is becoming more and more destitute of grasses; 
the grass is not only eaten up by the great amount 
of stock that feed upon itJ but they tromp it out by 
the very roots; and where grass once grew luxuriantlyJ 
there is now nothing but the desert weedJ and hardly 
a spear of grass is seen. Between here and the mouth 
of Emigration CanyonJ when ou r brethrenJ the pioneers 
first landed here in 1 47J there was an abundance of 
grass over all these benches; they were covered with 
it like a meadow." 
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One could assume Red Butte Canyon was also overgrazed by the live -
stock as their numbers hi.t a high peak in this area about 1900. Some 
pr otection from grazing probably occurred with the first purchase of 
land by the governmentJ but livestock were allowed in the canyon until 
the early 1900'sJ at l east until the whole canyon was owned by the 
government. 
At the present time the canyon generally shows little effect of 
grazing by l ivestock. Erosion is slight and the vegetative cover is 
dense and only utilized a little by deer. 
Since the United States Government acquired ownership of Red 
Butte CanyonJ tight control has been exercised over trespass upon the 
watershed allowing only authorized persons upon the premisesJ thereby 
eliminating human destruction and contamination of the watershed. 
Beaver 
The first beaver in Red Butte Canyon, to our knowledge, were 
introduced from Duchesne County in 1928 by an army sergeant. This 
information was obta in ed from Harold Sho reJ presently the civilian 
engineer for Fort Douglas Post Engineers . Over the past 24 years the 
beaver have had an effect upon the nature of the vegetative cover for 
about 100 yards on either side of the stream by their utilization of 
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the vegetation, and through the impoundment of water. They have modified 
their particular habitat by altering the microclimate and the vegetation 
types in the canyon bottom. 
Wildlife 
Throughout the study area there are resident populations of deer, 
ground squirrel, chipmunk, deer mice, chickaree, marmot, porcupine, 
beaver, muskrat, fish and beaver. There are other transient species 
such as the bobcat, elk, skunk, ducks, and the civet cat which utilize 
the study area periodically. 
Vegetation 
The west and south facing slopes of Red Butte Canyon are exeric 
in nature. They are covered by a thick, dense growth of oak intermixed 
with several species of grass and forbes. The vegetative type of the 
north and east facing slopes are about the same up to an elevation of 
6,000 feet where the oak aspect gives way to an aspect of Big Tooth 
Maples. 
The vegetative community in the canyon bottom is composed of two 
main types, a marsh community composed of hydrophytes and a stream 
bank community composed of phreatophytes. 
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PROCEDURE AND EQUI PMENT 
A two-rrj_le section of stream in the Red Butte Canyon was selected 
for this study. The two -mile section of stream was divided into two sec -
ti ons (Figure l.1.). Sectior . One with a controlled beaver population and 
an adjacent Section Two which has had little previous beaver occupancy 
and was maintained as a beaver-free control . The primary objective of 
the study was to establish Section One and Section Two adjacent to one 
another with the latter serving as a check on the former. Throughout the 
entire study these are referred to as Section One and Section Two. 
Where the stream enters the study area is referred to as Station 
One, and where the stream leaves the study area, as Station Three. 
Station Two is located approximately halfway or between Station One 
and Station Three. The two sections of stream and the three stations 
were established as permanent sampling areas and were used throughout 
the study. All measurements such as precipitation, stream flow, evapor-
ation, temperature, and turbidity were collected at Station One, 'I'wo or 
Three, except in some special cases which will be explained in detail. 
Stream Volume and Fluctuation 
Measurement of Stream Volume and Fluctuation 
Parshall measuring flumes were installed at Station One , Station 
'I'wo and Station Three to measure the difference in runoff between 
Section One and Section Two. A continuous record of stream flow , posted 
every two hours , was maintained at these stations throughout the study. 
Tne Parshall flumes installed in the study area are two-foot flumes 
capable of discharging 23 .4 second feet or 10, 504 gallons per minute (Figure 5). 
..... ---...... ,
/ Station One 
Fig ure 4. Red Butte Canyon Study 
Area, Salt Lake County, 
Utah. Water control 
structures are indicated 
by arrows. 
Station Two 
_/ 
/ 
/ 
/ 
/ 
I 
17 
18 
" t> § 
0 
0 
~ 
.µ 
rl 
ro 
Cf) 
Attached to each Parshall flume is a s tilling well which is a 
combined instr ument house and well . It i s const r ucted of corrugated 
culvert 36 inches in diameter . The floor of the well , app r oximately 
one foot below the single head, is const ructed of cement . ~ne wel l 
contains a plywood shelf upon which a Stevens recorder is maintained. 
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Each measuring flume is equipped with an eight -d ay Stevens Type F 
Recorder for securing rec ords o f the hourly stream - flow fluctuations . 
It has an eight -day clock and a horizontal 1y suppo rt ed chart drum , which 
is turned by the float pr opo rtionally to changes in water level . The 
pen traverses the chart on a small track at a constant speed controlled 
by a cloc k. Through the combined movement of the chart , drum , and pen , 
they produce a graphi c record of water level agai ns t ti.me . 
The instrument is co mpletely housed i.n a noncorrodible metal case 
which protects i t from damage by precipitation , humidity, i nsects and 
othe r factors which may affect its ope ration . 
To assure accurate readings throughout the winter months, butane 
gas lights were installed in the instrument house of each flume . A 100 
pound cylinder of gas supplies each lig ht. One hundred pounds of gas 
operated the lamps continuously for four months during the freezing 
weather . 
Measurement of Precipitation 
To gain an estimate of the amount of precipitation falling within 
the study a re a, two standard weather bureau rain gauges were in stalled. 
Number One is located at Stati on One a nd Number Two is located at 
Stati on rrhree. 
Measure ment of Temperature 
A three-lead recorder was installed at Station Two to obtain 
r ecords of soil, water and air temperature . 
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Maximum-minimum thermometers were used during the winter months , 
and only a record of air temperature was maintained. 
Measurement of Evaporati on 
Water evaporation measurements were taken at Station Two from a 
Weather B~reau ope n pan. 
Water Quality and Contamination 
Physical Characteristics o f the Water 
Turbidity.--Water samples to be used in the determinati on of phys-
ical character istics were collected in bottles of resistant bor os ilicat e 
gla ss by fanning the bottles back an d forth across the stream , in order 
to assure a representative sample from the particular site. Water samples 
were analyzed in a Helige Turbidm ete r. 
Taste and odo r. --Taste and odo r were determined by tastin g and 
smelling the water and recorded as to objectional characteristics. 
Chemical Characteristics of the Water 
Chemical analyses of the water samples, which were collected from 
the three station s, were accomplished through standard procedures set 
forth in "Agricult ure Handbook No. 60", by the Utah State University 
Soil and Water Research Laboratory. 
Bact eriologi cal Characteristics o f the Water 
All water samples were collect ed in sterilized borosilicate glass 
bottles by f anning the bottle back and forth across the stream in order 
to assure a r ep r e sentativ e sample. Wa ter samples were collected onc e 
a week at Station One, Station Two and Station Three. Other water 
samples were collected at shorter intervals within the sections to 
determine possible sources of contamination . 
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All water samples analyzed by the Utah State Department of Public 
Health were performed in conformance to procedures set forth in (Standard 
Methods for the Analyses of Water and Sewage" by the American Public 
Health Association (1957) . The standard tests for the presence of 
the coliform group are classified as presumptive, confirmed and com-
pleted tests. 
Examination of intestinal contents 
To determine the possible sources of contamination, intestinal 
samples were carefully collected from beaver, deer, variegated squirrel, 
chickaree, porcupine, mice, muskrat, and bobcats which inhabit Section 
One. Intestinal samples were collected from elk in Cache County and 
examined for coliform bacteria. The sample was collected by puncturing 
the large intestine with a sharp knife and carefully squeezing some of 
the contents into a sterilized test tube. The analysis, which deter -
mined the presence or absence of coliform bacteri.a in the intestinal 
tract, were performed in the University of Utah Bacteriological 
Department by Dr. Paul Nicholes. 
Siltation and Channel Erosion 
Water samples were collected once each week at Station One, Station 
Two, and Station Three and were used to determine the effect of beaver 
on suspending and resuspending materials in the water. Water samples 
analysed on a Helige Turbidmeter. 
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Vegetation 
Twenty-two line transects were established across the study area 400 
feet apart to act as sampling units along which composition of species 
was determined and any differences in the species present (Figure 6). The 
method used in obtaining the species composition was essentially a line 
transect along which observations of species were made at 12 - inch inter -
vals and recorded. The transects were run across the study area to a 
height of 15 feet above the water surface on each side of the canyon. 
The vegetative overstory was mapped on an aerial photograph. An 
acreage gird and stereoscope was used intensively to help determine 
composi tj_on , area covered, and location of the different plant communi-
ties. Plant species were identified by Arthur Holmgren, Utah State 
University and Dr. Walter C6ttom, University of Utah. 
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RESULTS 
Stream Volume and Fluctuations 
Past Discharge from Red Butte 
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Available for use during the study were Army Engineer Department 
water records, which give the discharge of Red Butte Creek for the ten -
year period immediately preceding the beginning of this study. 
The frequency curves, which are based on recorded data, are an aid 
in estimating the probability of future occurrences if the recorded 
data are reliable and of sufficiently long duration (Figures 7, 8). 
Over the ten -year perj_od discharge from Red Butt e Canyon reached 
a high point in 1952, when there was an unusuaJly heavy snowfall, and 
a low point in 1954 due to draughty condition (Figure 9). 
The gre2.test discharge occurs in Red Butte Canyon in May. Water 
withdrawal from the stream by vegetation starts out small in May and 
pro gressively gets heavier during the summer. In the fall when the 
vegetation matures and the weather cools the withdrawal of water gets 
progressively smaller until water losses are zero or negli gible. The 
stream flow normally starts to decline about the first week in May and 
reaches its low point in early September (Figure 10), when the evapo -
transpirational losses decrease. 'I'he stream flow then increases until 
it reaches its peak again in May. 
The discharge data was valuable in selecting the proper size 
measuring flume to be installed in the canyon in order to measure the 
maximum and minimum amounts of discharge from the canyon. If the data 
is accurate , it can be expected. that the daily average stream flow 
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Red Butte Canyon , Utah . 
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will follow approximately the same yearly cycle . 
Hydrography 
Section One contains 36 beaver dams impounding 0 .44 surface acres 
of water, and 3,000 feet of stream , with 0 .34 su rf ace acres of water. 
Section Two contains 4,224 feet of stream with 0 .48 surface acres of 
water (Table 1) . 
Table 1. Hydrography of the Red Butte study area 
Surface Surface Area 
Area Av. Widtb Length Acres Sq_. Ft . 
Section One 
(1) Dams 15.9 ' 1,224 1 .411. 19, 446 
(2) Stream 5.0 1 3,528 1 .34 17,640 
Section Two 
( 1) Stream 5.0 ' 4,2241 .48 21, 120 
Normal Daily Fluctuations 
Information obtained from the data collected during the study 
period reveal rhythmic daily fluctuations in the stream flow . Tnese 
fluctuations start out small in the spring and get progressively larger 
throughout the summer months. (Figure 11) . They start to decrease in 
size in the fall_, when the vegetation matures and the weather gets 
cooler, gradually dr opping off to zero or just to a slight daily 
fluctuation. During the summer fluctuations a r e decreased by cloudy 
or rainy weather and increased by heat and win d . I t was observed that 
during the growing season water withdrawal from t he study area du ri ng 
the daytime exceeds the recove r y made in str eam flow during the ni ght j 
therefore, stream flow continues to drop until evapotrans pirational 
losses cease in the fall of the year (Figure 11). The magnitude of 
the fluctuations in stream flow also vary with the vegetative type and 
0 l 2 3 4 5 6 7 
Days 
Figure 11 . Daily fluctuations in stream flow, Red Butte Canyon, Salt Lake County , Utah . 
A. May - water fluctuations are quite small and stream flow is dro pp ing constantly. 
B. July - Note magnitude of fluctuations . Withdrawal from study are a during the 
day exceeds the recovery at night. 
c. October - Fluctuations have dro pped to almost zero and stream flow is st a rting 
to increase. 
D. Note abnormal surge occurring at Station Two June 18 - 24, 1959. Incre a se in 
stream flow occurred at approximately 11:00 A .M. 
E. Abnormal surge through Station Three. [\) 0::, 
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different periods of growth within the growing season. The fluctuations 
create a variable inflow - outflow through the study area and through 
Station One) Two and Three. Stream flow reaches its maximum during 
mid-morning and a minimum during late afternoon . 
In June) 1959) a natural phenomenon occurred in Red Butte Canyon. 
From June 18 through the 24th the stream flow at Station Two came up in 
a Quick surge at approximately 11 a .m. ( Figure 11). The surge dropped 
of f gradually in the next 2-3 hours and t hen held a constant level until 
11 a.m . the next morning. The surge shows up clearly on the chart at 
Station Three (Figure 11) but has little irregularities in the level 
between sur ges. The source of these surges was not determined during 
the course of this study even though there were other times they occurred. 
Consumptive Use 
T'ne rhythmic daily fluctuations in stream flow indicate a daily 
withdrawal of water from the soil and stream by plants. From the recorder 
charts ( ".Lgure 11) it is observed the stream flow decreases during 
the day and recovers at night; therefore) the rhythmic daily fluctuations 
are caused by evaporation and transpiration of plants along the stream 
banks . As observed in Figure 11 there are a series of alternate high 
and low points in stream flow occurring at nearly the same time each 
day. The decrease in stream flow is the direct result of plants with-
drawing water from the soil and stream and evaporation from the surface. 
The recovery of stream flow is made at night when trans pir ation and 
evap orat ion are negligible. During the summer large daily fluctuations 
are caused by hot weather and wind) wllich cause eva po-transpiration 
losses to increase) and the smaller fluctuations are caused through 
c loud iness and coaler weather causing evapo - transpiration losses to 
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decrease. Consumptive use is variable from day to day depending on 
the changes occurring in all the factors which affect evaporation 
and transpiration throughout the study a~ea. Consumptive use losses 
reached its maximum in the early afternoon and the minimum at about 
sunrise while on the other hand, stream flow reached its maximum 
during mid-morning and a minimum during the late afternoon. 
Seepage 
Analysis of the data shows the rate of seepage into the study 
~rea va~ies greatly during the different seasons of the year ex~ept 
during the winter months. The rate of seepage incre ased during the 
summer months and decreased during the winter months. Perhaps changes 
in water viscosity due to the changes in the seasonal temperatures 
would be great enough to affect the rate of seepage through the study 
area. The change in the rate of seepage during the different seasons, 
presented a problem in the analysis of the stream flow data since there 
was no way to measure the ground water flow in the study area with the 
instruments installed or available. 
Method for Computing Consumptive Use 
In the Red Butte Canyon Study Area a measured amount of water 
enters Section One through Station One. It was found that underground 
springs and ground water flow in Secti.on One, during the summer, add an 
unknown amount of water to the surface flow. The added flow is suffi-
cient to meet the consumptive use requirements plus an extra amount 
of water which passes into Section Two through Station Two. This 
measured amount of water, entering thr ough Station Two; is augmented by 
underground springs and ground water flow in Section Two which meets 
consumptive use requirements in Section One and adds to the outflow 
from the study area through Station Three . 
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Assuming the rate of inflow through Station One to be pr oport i onal 
to the inflow from underground springs and ground water flow in Section 
One and ~wo, then, the inflow from the underground sp rin gs and ground 
water flow can be measured and the outflow through Stations Two and 
Three proportionally computed from the flow through Station One . The 
proportion would have to be derived on a cool, cloudy day during the 
period of heavy consumptive use when little or no consumptive use is 
occurring . 
Findings. -- August 12, 1959, was a cloudy, moist day in which there 
was not enough rain to be measured, but enough moisture and clouds to 
cause consumptive use to be negligible. The proportions computed on 
this day show that the stream flow through Station Two was 1 .211 times 
the flow entering Station One . The stream flow out of the study area 
through Station 'I'hree was 1.4 35 times as great as the flow entering 
the study area through Station One. 
The proportions derived on this cloudy , moist day was applied 
to the days during June, July and August of 1959 in which consumptive 
use was actively occurring. Tables 2 , 3 give the consumptive use 
occurring during June, July and August and that on August 12, 1959 , 
when little or no consumptive use occurred . During the month of June 
consumptive use was heavier in Section One due to a vegetative type 
that matured faster than the vegetation in Section Two; while on the 
other hand) the vegetative type in Section Two used more water during 
the month of Aug~st than did the vegetative type in Section One . Over 
the three-month period the total consumptive use in Section One was 
27.60 acre feet of water. The consumptive use in Section Two was 
25 .439 acre feet of water. There was only a total of 2 .161 acre 
feet of water more consumed in Section One than in Section 'I\m . The 
2.161 acre feet represents approximately 0 .4 percent of the total 
amount of water being discharged through Station Two. The total 
amount of water consumed in Section One represents approximately 
5 percent of the total amount of water being discharged through 
Station Two. 
From Tables 2, 3 it appears more water would be consumed in 
Section Two during September and this would about even up the con -
sumptive use between Sections One and Two. It appears the beaver 
have not significantly altered the consumptive use in the Red Butte 
Canyon study area by altering the vegetative type , building dams, 
and altering the habitat in general. 
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Table 2. Consumptive use of water in acre feet through Section One, 
Red Butte Canyon, Utah, 1959 
Day June July August 
1 .302 .406 .120 
2 .750 .586 .132 
3 .488 .454 .216 
4 .364 .302 .200 
5 .394 .468 .206 
6 .382 .514 .266 
7 .396 .686 .314 
8 .390 .572 .426 
9 .396 .354 .350 
10 .376 .334 .230 
11 .336 .370 .256 
12 .260 .290 .002 
13 .234 .314 
* 14 .308 .270 .186 
15 .260 .192 .078 
16 .186 .178 .044 
17 .232 .226 .030 
18 .402 .200 
* 19 .482 .212 
* 20 .498 .376 * 21 .540 .470 .174 
22 .534 .422 .194 
23 .566 .246 .190 
24 .580 .180 .214 
25 .560 .280 .262 
26 .384 .230 .338 
27 .248 .232 .284 
28 .188 .244 .272 
29 .048 .274 .292 
30 .258 .282 .286 
31 .192 .316 
Total 11.346 10.376 5.878 
Average .378 . 331~ .189 
Total acre feet consumption for season - 27.600 
* - consum ptive use neglig ible 
Table 3. Consumptive use of water in acre feet through Section Two, 
Red Butte Canyon, Utah , 1959 . 
Day 
1 
2 
3 
4 
5 
6 
'T 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
Total 
Average 
J une 
.192 
.688 
.408 
.330 
.330 
.316 
.328 
.240 
.204 
.194 
.186 
.184 
.176 
.202 
.336 
.092 
* 
.106 
.138 
.218 
.262 
.238 
.252 
.248 
.296 
.194 
.034 
* 
* 
* 
July 
.360 
.300 
.394 
.454 
.546 
.564 
.648 
.544 
. 324 
.362 
.212 
. 350 
.404 
.402 
.278 
.518 
.404 
.358 
.336 
.472 
.688 
.45 2 
.276 
.508 
.286 
.202 
.168 
.17 8 
.284 
.406 
.362 
12.040 
Total acre feet consumption for season - 25.43 9 
* - data. not reliable 
** - consumptive use negligible 
August 
.356 
.290 
.328 
.274 
.246 
.358 
.358 
.382 
.288 
.141 
.186 
.004 
.188 
.258 
.152 
.070 
.066 
.012 
* 
.480 
.096 
.120 
.138 
.212 
.224 
.242 
.202 
.328 
.368 
.258 
~ 
7 .007 
.2 26 
Water Quality and Fecal Contamination 
Physical Characteristics of the Water 
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In the Red Butte Canyon study area water is the most important 
agent involved in the transportation of turbid materials. The stream 
in Red Butte starting at its source, three of four miles above the 
study area, gradually acqui res from the rocks and soils which it flows 
over and through a load of turbid materials. 
Turbidity readings, which were taken at Station One and Station 
Two throughout the 1958-59 report period range from O and to 10 parts 
per million (Si0 2 Scale). Samples collected at 4 p.m., when the eff ect 
of beaver activity on the amount of turbid material suspended in the 
water should be negligible, indicates the turbidity at Station Two was 
less than that entering the study area . The water flowing throu gh 
Station 11wo, at 4 p.m., carried a greater load during December, January 
and June than it did during the other months . 
Samples collected toward evening indicate , as the beaver start to 
move around ~n the dam, the amount of turbid material moving through 
Station Two is greater than that entering the study area at Station One. 
The beaver through activity and repair on the dam face increase the 
turbidity by suspending soil in the water and resuspending material 
that had previously been retained by the dam during the preceding 
period of inactivity. 
Throughout the year the beaver dams in Section One at 4 p.m. were 
re taining about 0.5 ppm of the turbidity . On the ether hand, the beaver 
were actively contributing 1.0 ppm of turbidity to the water at 10 p.m., 
which was being discharged through Station Two. The greatest amount of 
turbid materials contributed by the beaver occurred during the months 
of November and December. The amount of turbid materials contributed 
by the beaver is directly related to the rate of activity of the beaver 
working in the area. 
From the data gathered over the study per i od of the beaver dams 
were observed to have a retaining action on the amount of turbid 
materials moving downstream, while on the other hand the activity of 
the beaver in the study area contributed a slight amount of turbidity 
to the flowing waters. '.!:'he intensi -+:,y of the beaver ' s activities has an 
influence on the quantity of material being carried in the stream below 
Section One and upon the quality of the water. The beaver contribute to 
the suspended content of the water particularly in the areas of dams 
with large amounts of unconsolidated sediments l ying on the bottom or 
along the sides of the dam. Most of the suspended material in the water 
below Section One had been scraped from the bottom of the dams or from 
the banks through the daily activity of the beaver involved in repairing 
the face of the dam, and much of it represents material that has been 
ret ained by the dam at a previous date. The movement of the materials 
from Section One, after being suspended or resuspended by the beaver , 
depends upon the physical characteristics of the particle, and upon the 
velocity and turbulence of the water . 
The physical characters of the soil are important factors in the 
accruement of a load by the stream. The unconsolidated sediments of 
the beaver dams are in a dispersed condition ; therefore , are easily 
put into suspension by the movement and activity of the beaver in the 
colony . These suspended solids not only affect water quality) but may 
also affect the hydro.logic cycle because the precipitating solids may 
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may alter the porosity and permea bility of the soil. 
The United States Public Health Service (1955) specifies that 
the turbidity of filtered water supplies for domestic use shall not 
exceed 10 ppm (Silica Scale), but for unfiltered water or raw water 
they have set no quantitative requirements . Some states have set up 
standards with turbidity values ranging from 5 to 250 parts per million 
for unfiltered waters (California State Pollution Board 1950). Since 
the beaver through their activities in the Red Butte study area con -
tribute only a slight amount of turbid material to the water, which 
never exceeds 10 ppm (Silica Scale) even during the spring runoff, it 
is felt they are not an important consideration in changing water 
quality of Red Butte Canyon through the physical characteristics. 
Through their impoundments they concentrate and stabilize sediments, 
thereby counter balancing any influence they exert on water quality 
through their activities. 
Taste and odor .--Fr om an observer ' s standpoint, the water flow-
ing from the study areas has an excellent flavor and no odor. 
Chemical Characteristics of the Water 
The major anions and cations plus ammonium and nitrate-nitrogen 
were determined at Station One, Station Two and Station Three in Red 
Butte Canyon. Data obtained from these samples are in line with what 
is usually found by the way of composition of the mountain streams 
located in the Wasatch Mountain Range (Table 4, 5, 6). 
There occurs a slight increase in total dissolved solids and 
electrical conductivity in a downstream direction. Most of the 
constituents show slight increase or no change. An interesting rela-
ti.onship exists with an increase in calcium as 0pposed to a decrease 
Table 4., Results of water analyses , Red Butte Canyon , Salt Lake 
County, Utah, February 10, 1958 . (Values i n epm) 
Station 
Station One Stat i on Two Three 
Cations 
Ca 3 .70 3.76 3 .9 7 
Mg 2.17 2.34 2.19 
Na .35 .44 .48 
K .064 .048 .076 
Anions 
Cl .24 .32 . 35 
804 1.35 1.41 2.32 
co 3 0 .00 0.00 0 .00 
HCO 4.91 4.96 4.73 
*NO -N 1.05 1.05 1.05 
Totai dissolved solids (ppm) 344.oo 394 .oo 440.00 
Electrical conductivity 
in micromhos per cm. 607.00 626.00 701.00 
*Values in ppm. 
Table 5. Results of water analyses , Red Butte Canyon, Salt Lake 
County, Utah, September 11, 1958. (Values in epm) 
va ion 
Station One Station Two Three 
Cations 
Ca 4.09 4.47 4.14 
Mg 2.01 1.84 1.68 
Na 0.36 0 . 50 0 .52 
K 0.02 0.02 0.12 
* I\TH\-H 0.11 0 .1 3 0.11 
Anions 
Cl o .44 o.43 o.41 
S04 1.26 1.59 2 .2 2 
C03 0.00 0.00 0.00 
HC03 4.94 4.93 4.49 
* N03-N 0.11 0 .06 0.09 
Tota l dissolved solids (ppm) 360.00 380.00 406.00 
Electrical conductivi ty 
in mi.cromhos per cm. 620.00 640.00 740.00 
-l<·Values in ppm. 
Table 6 . Results of water analyses, Red Butte Canyon, Salt Lake 
County, Utah, February 1, 1959 . ( Values in epm) 
Stat ion 
Station One Station Two Three 
Cations 
Ca 3 .48 4 . 39 4 .60 
Mg 2 . 59 1.60 1.32 
Na 0 . 38 o .46 0 .50 
K 0 .10 0.11 0.10 
* NH4-H 0 .06 0.10 0 .11 
Anions 
Cl 0 .30 0.33 0 .34 
S04 1.36 l. 75 2.51 
co 3 0 .00 0 .00 0 .00 
Hco3 4.37 l}.68 3 .09 
* NOrN 0 .05 0.05 0 .1 0 
Total dissolved solids (ppm) 344 .oo 374.oo 1+28 .oo 
Electrical conductivity 
in microIJLhos per cm. 500 .00 540 .00 600.00 
* Values in ppm. 
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in magnesium in a do~mstream direction. There is a slight increase 
in both the ammonium and nitrate-nitrogen in a downstream direction, 
but it is not believed that the increases are due to occupancy by the 
beaver. 
The anions and cations do not balance at any one station, but 
is not considered significant (Babbett 1952). Calcium, magnesium, 
and potassium are common constituents of all surface waters. There 
are slight changes in concentrations of these major constituents 
between Station One, Two and Three, and also at different times of 
the year. These changes are insignificant and do not appear to be 
affected by the beaver in the area. All of the major constituents of 
the water flowing from Red Butte Canyon fall within the recommended 
limits set for human consumption by the United States Public Health 
Service; therefore, there are no deliterious effects produced by the 
slight changes in the concentrations of the common constituents. 
The dissolved solids increase in a downstream direction and this 
is to be expected because streams rarely lose any appreciable quantities 
of dissolved solids. The dissolved solids occurring in Red Butte con-
sist mainly of carbonates, bicarbonates, chlorides, sulfates, phosphates, 
and nitrates. The United States Public Health Service (1957) recommend 
that good culinary water contain no more than 500 parts per million of 
total dissolved salts. The waters flowing from Red Butte Canyon fall 
well below this safety limit. Data obtained from the water analysis do 
not indicate any appreciable influence on water quality as a result of 
beaver or the impounded water in the study area. 
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Bacteriological Characteristics of the Water 
The coliform test.--The coliform test , a part of the bacter-
iological analysis of water, is designed to disclose evidence of 
fecal contamination . The coliform group of bacteria is an inhabitant 
of the intestinal tract of man and animals. The demonstration of the 
presence of coliform organisms in a water sample is regarded as evi -
dence of pollution by man or animal. This test has served for many 
years as a basis of water quality. 
Coliform counts in Red Butte Can;z2Q,i 1958;:22,-- A regression 
analysis of the 1958-59 coliform data indicates an upward sloping 
regression line exists in the relationship of tem per ature and coli-
form bacteria concentrations. 1he test indicates regression is signi-
ficant at the 0.001 percent level presenting a great deal of evidence 
to support the relationship between coliform concentrations and in-
crease in water temperature. Even though a change in water temperatures 
does not necessarily cause a change in coliform concentration, it can 
be assumed there is a functional relationsh ip between the two charac-
teristics. 
Ta ble 7. Regression of coliform bacteria and water temperature. T 
test indicates significance at the 0 .001 percent confidence 
level 
195 1959 
Stal Sta 2 Sta 2 Stal Sta 2 Sta 2 
b .46 .97 1.31 2.08 11.6 2 .06 
t ( .001) ( 5 · 9) (6.01) (6.04) (5.6) ( 5 .8) (18.8) 
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Data obtained during this study would indicate that numbers of 
coliform bacteria present in the water are dependent upon water temper-
ature and a source of contamination. It appears the greatest majority 
of coliform bacteria are killed by freezing temperature. As the water 
temperature increases during the summer months, concentrations of coli-
form bacteria show up throughout the study area and are consistently 
higher in the area occupied by the beaver dams. 
The regression analysis of the 1958 data indicates the concentra-
tion of coliform bacteria at Station One increased at the rate of 0.46 
coliform bacteria per 100 milliliters of water for each degree increase 
in water temperature (Table 7, Figure 12). At Station Two the increase 
in coliform bacteria was much higher. For each degree rise in tempera-
ture the coliform bacteria per 100 milliliters of water increased 0.97 
for each degree increase in temperature. During 1958 the coliform 
count continued to rise in a downstream direction with each degree 
increase in water temperature. At Station Three the coliform bacteria 
per 100 milliliters of water increased to a high of 1.31 coliform 
bacteria with each degree increase in water temperature. The continued 
increase in the coliform count at Station Three depended upon two 
unusually high readings obtained in July. If these readings would 
have conformed to what was normally obtained at this station, the 
number of coliform bacteria per 100 milliliters of water would have 
increased at a much slower rate for each degree rise in water tempera-
tm:e than the coliform count obtained at Station Two (Table 7, Figure 12). 
During 1959 an additional 36 water samples were collected at Sta -
tion One, Two and Three for bacteriological analysis. The results of 
a regression analysis indicate an increase of coliform organisms in the 
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Figure 12 . Relationship between coliform bacteria and water 
temperature, 1958, Red Butte Canyon, Salt Lake 
County, Utah. 
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Figure 13. Regression of coliform and water tempera t ure, 
1959, Red Butte Canyon, Salt Lake County, Utah. 
water over that of the preceding year. The coliform count at 
Station One increased at a rate of 2.08 coliform bacteria per 100 
milliliters of water with each degree rise in water temperature. 
Throughout the 1959 report period the average number of coliform 
bacteria at Station Two was 132.6 per 100 milliliters of water 
compared to an average of 20.8 coliform bacteria per 100 milliliters 
of water at Station One. On July 15, 1959, one unusually high con-
centration of 2,300 coliform bacteria per 100 milliliters of water 
was recorded at Station Two. This partially explains the great 
increase of coliform organisms per degree increase in water temper-
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ature occurring at Station Two during 1959, The coliform bacteria 
increased at the rate of 11.6 per 100 milliliters of water at Station 
Two for each degree rise in temperature during 1959. During the 1959 
report period of the coliform count at Station Three per 100 milliliters 
of water increased at a much lower rate per degree rise in water temper-
ature. The figure of 2.06 coliform bacteria increase per 100 milliliters 
of water for each degree rise in water temperature at Station Three is 
considerably lower than the increase of coliform organisms noted at 
Stateion Two per degree increase in water temperature during the same 
period (Table 7, Figure 13). 
Source of contamination.--Data collected during 1958 and 1959 
indicated that there was some high concentrations of coliform bacteria 
occurring in the study area (Table 8, 9). To determine the source or 
the reason why these concentrations occurred, water samples were 
collected at 200 yard intervals throughout the study area. The results 
of this survey indicated that high concentration of coliform bacteria 
did exist at various places throughout the study area. These concentra-
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tions do not carry over from one sampling station to the next which 
is only a dista nce of 200 yards (Table 10 & Figure 14) . The coliform 
concentrations are subject to dilution , sedimentation, reduction, 
oxidation, sunlight , and other factors . The act i ons may be physical , 
chemical or biological ( Phelps 1948) . The chief cause of fluctuations 
in the coliform concentrations is Red Butte Canyon may be the natural 
tendency of the colifo r m bacte r ia of intestinal origin to die in the 
unfavorable environment of Red Butte Creek . Phelps (1948) observed 
that under stream conditions coliform bacteria appear to die from low 
temperatures, lack of food and from reduced food getting activity. 
A comprehensive study conducted by the United States Public 
Health Service on the Ohio River over a period of three years and at 
many stations indicates that below the point of maximum numbers of 
coliform organisms there is a steady and regular decrease in numbers 
which follows the logarithmic law with some degree of approximation 
( Phelps, 1948) . 
The waters of Red Butte Canyon cannot be compared to the Ohio 
River and this may explain why the concentrations of coliform bacteria 
do not decrease in a similar logarithmic manner . In Section One and 
Section Two there are stretches of stream which are only a couple of 
inches deep and are exposed to the intensity of the sun. From the 
observations made on the coliform concentrations throughout the study 
area , it appears some samples may have been collected near a source 
of recent contamination . At th e next station approximately 200 yards 
do,mstream, the concentration of coliform bacteria may not occur due to 
the physical characteristics of the streambed, sunlight, dilution, 
and other :factors which tend to destroy the bacteria. 
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Table 8. Coliform counts taken in the Red Butte Study Area , Salt 
Lake County , Utah, 1958. Values in mpn per 100 ml of water. 
Water 
Date Station One Stat i on Two Station Three Temperature F 
1/18/58 11.0 0 .0 0.0 32.0 
2/10/58 0.0 o.o 0.0 32.0 
2/22/58 0 .0 0.0 0 .0 32.0 
3/8/58 0 .0 0 .0 0 .0 32.0 
3/24/58 o .o o.o 0.0 33.0 
4/5/58 0 .0 o .o 0.0 35.0 
4/19/58 23.0 13 .0 2 .0 39.0 
5/1/58 0 .0 o.o 0 .0 45 .0 
5/15/58 3.6 3.6 3 .6 47 .0 
5/29/58 7 .3 93.0 7.3 49 .0 
6/5/58 0.0 3.6 43 .0 53.0 
6/12/58 0 .0 43.0 43.0 57.0 
6/19/58 4 .5 9.1 23.0 58.0 
6/26/58 0.0 3 .6 9 .1 59.0 
7/3/58 13.0 75.0 150.0 61.0 
7/10/58 93.0 150.0 230.0 63.0 
7/17/58 23.0 93.0 20.0 63.0 
7/25/58 23 .0 14.o 0 .0 63.0 
7/30/58 9 .1 23.0 23 .0 61.5 
8/8/58 9.1 9 .1 9 .1 64 .o 
8/15/58 3 .6 3.6 0.0 65.0 
8/22/58 30.0 0 .0 0 .0 64.o 
8/29/58 23.0 3 .6 9.1 64.o 
9/6/58 0.0 7. 3 9 .1 62.0 
9/13/58 3.6 93 .0 93.0 60.0 
9/20/58 14.o 3.6 3.6 59.0 
9/2 7/58 0 .0 3 .6 14.o 56.0 
10/8/58 23.0 9.1 3.6 57.0 
10/16/58 0 .0 0.0 3 .6 58.0 
10/29/58 3 .6 3 .0 0.0 48.o 
ll/6/58 0 .0 14.o 3 .6 45.0 
11/13/58 23.0 7.3 9 .1 45 .0 
11/21/58 23.0 9 .1 9 .1 38.0 
n/26/58 0.0 43 .0 o .o 37.0 
12/3/58 3.6 0 .0 0 .0 32.0 
12/10/58 0 .0 0 .0 3 .6 32.0 
12/18/58 0 .0 9 .1 0 .0 32.0 
12/23/58 o.o 0 .0 o .o 32.0 
-
x 9 .7 19.5 19 .0 59.0 
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Table 9. Coliform counts taken in the Red Butte Study Area, Salt 
Lake County , Utah, 1959. Values in mpn per 100 ml of water . 
Water 
Date Station One Station Two Station Three Temper atu re F 
1/3/59 0 .0 0 .0 3 .6 32.0 
1/ 10/59 0.0 0 .0 0 .0 32 .0 
1/19/59 0.0 9 .1 3.6 32.0 
1/24/59 0.0 0 .0 0 .0 32.0 
2/1/59 0.0 o.o 3 .6 33.0 
2/9/59 0 .0 0.0 0 .0 33.0 
2/20/59 0.0 o .o 0 .0 32.0 
3/5/59 0.0 0 .0 0 .0 33.0 
3/14/59 3.6 0.0 3 .6 36.0 
3/20/59 o.o 23 .0 3 .6 37.0 
3/26/59 0 .0 9 .1 9 .1 41.0 
4/2/59 9 .1 0 .0 0 .0 ~-3 .o 
4/9/59 0 .0 o.o 0 .0 46.o 
4/18/59 0.0 0 .0 0 .0 48 .o 
4/30/59 3 .6 3 .6 3 .6 49 .0 
5/14/59 0 .0 o .o 0.0 49 .0 
5/21/59 23.0 9 .1 9 .1 50.0 
5/28/59 o .o 23.0 9 .1 51.0 
6/3/59 3 .6 230.0 93 .0 53.0 
6/n/59 7 .3 3 .6 7'.).0 53.0 
6/18/59 0.0 13.0 4 .5 58.0 
7/14/59 3 .6 9 .1 23.0 58.0 
7/15/59 23.0 2300.0 93 .0 60.0 
7/16/59 93.0 43.0 23.0 61.0 
7/17/59 430.0 430.0 39.0 62.0 
7/20/59 23.0 93.0 43.0 60 .0 
7/21/59 3 .6 7. 3 9 .1 60.5 
7/22/59 23.0 210.0 93.0 61.0 
7/28/59 3 .6 150.0 23.0 60.0 
7/29/59 23.0 93 .0 75.0 56.0 
7/30/59 14.o 230.0 23.0 59.0 
8/5/59 23.0 230.0 93.0 60.0 
8/6/59 3 .6 93.0 23.0 59.0 
9/14/59 3 .6 230.0 93.0 56.0 
9/24/59 28.0 240.0 0 .0 53.0 
10/9/59 3 .6 93.0 43 .0 45 .0 
x 20.8 132.6 25.4 48.4 
Table 10. Coliform bacteria concentrations in September and October , 
1959, Red Butte Canyon, Salt Lake County, Utah. Coliform 
numbers in mpn per 100 ml of water. 
Section One 
Date Sta 1 Sta A Sta B Sta C Sta D Sta 2 
97TJ+759 3T 140.0 -- -- --23.0 930.0 73.0 230.0 
9/24/59 28.0 14.o 91.0 14.o 230.0 240.0 
10/8/59 3 .6 43.0 3.6 39.0 240.0 93.0 
Section Two 
Date Sta E St a F Sta G Sta H Sta I Sta J Sta 3 
9([Ii759 -- -- 43.0 43:c5 93.0 230.0 91.0 93.0 9.1 
9/24/59 240.0 240.0 230.0 2300.0 23.0 14.o o.o 
10/8/59 93 .0 43.0 23.0 9.1 9.1 93.0 43.0 
The analysis of the coliform data tends to indicate that the 
area inhabited by the beaver produces more coliform bacteria, which 
are either non-intestinal in origi n or from a large source of poten-
tial contaminants such as populations of various vertebrates. 
"Bacteria in the air, in soil or in deposited fecal material have 
relatively ready access to bodies of water. Contamination of the 
water may take place continuously or at irregular intervals such as 
during or immediately after a rainstorm. The intestinal waste may 
be washed or deposited directly into the stream or beaver ponds 
(Phelps 1948)." There are a few more t han 50 coliform bacteria per 
100 milliliters of water per month occurring below the section 
inhabited by the beaver during the hot season of the year. Since 
the coliforms are mostly eliminated between the section inhabited 
by the beaver and the bottom of the study area, the count falls well 
within the recommended standard set up by the Utah State Pollution 
Control Board for Class B waters. These concentrations apparently 
do not affect the quality of the water since it is not drawn from 
the area inhabited by the beaver. As the coliform count only 
presents evidence of contamination , it does not give an indication 
of the specific source. Even though high concentrations of coliform 
bacteria were observed at different points through Section One and 
Section Two, the reason for the high counts was not apparent. 
Water has been proven to be a carrier of pathogenic bacteria 
and the prevention of the conveyance of disease through ingestion 
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of water marks one of the greatest victories in the prevention of 
disease. The municipal water supplies usually pass through a purifi-
cation process rendering the water fit for human consumption, but the 
water of the mountain streams is frequently consumed without regard 
for the quality j therefore , perha ps the source of contamination 
should be pin-pointed since the mouth is a common portal of entry 
of communicable diseases . 
All of the evidence presented leads to an indication that the 
high counts of coliform bacteria indicate contaminated water. An 
Illinois court decision, according to California Water Pollution 
Control Board (1957), held that rather than being positive proof 
of contamination, high counts of coliforms occurring over a long 
period of time without outbreaks of typhoid fever might even 
indicate safe water . 
This study indicates that the coliform bacteria are able to 
survive longer or to multiply to a greater degree in the section 
occupied by the beaver than in the section not occupied by beaver. 
The higher colj_form counts in Section One may also be due to a 
larger source of contamination than is Section Two. 
There is no doubt the beaver contribute to the fecal contam-
ination but they may not contribute materially to the coliform 
count through the excretion of waste materials in the water. Their 
dams may serve as a more suitable habitat for the multiplication of 
nonfecal forms and pr olong the li f e of the fecal forms. This could 
be accomplished by t he dee per water , more favorab l e conditions , and 
shaded areas . Beav er feces do deduct from the aesthetic va l ue of a 
stream or spring in whi ch they have been deposited, but may not add 
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to or deduct from the quality as determined from the coliform analysis. 
Even though there is a relationsh ip between coliforms and water 
temperature, there may be numberous other factors affecting the concen-
trations and distribution of the coliform bacteria within the study 
area. 
Examination of Intestinal Contents 
Examination of the fecal contents obtained from the beaver 
indicates that few beaver carry the coliform bacteria (Table 11). 
The sample size is not large enough to develop a true picture of 
the percent of the beaver which carry the organism. Of the 20 
samples submitted for examination two gave a positive return. The 
agar plates demonstrated only a few coliform colonies (which returned 
them positive). The samples could have possibly been contaminated 
through careless handling. 
Fecal samples collected from the white footed mice, muskrat, 
chicaree, elk, rock squirrel, porcupine, and mule deer all showed 
positive tests (Table 12). The agar plates demon~trated a complete 
positive test through the development of thousands of colonies. 
Since the beaver in Red Butte Canyon may not carry the coliform 
bacteria, the Coliform Test may not be an accurate index to fecal 
contamination by beaver. Since the bobcats, mice, squirrels, procu-
pines, muskrat, and other warm-blooded animals inhabiting the stream 
bank community in the study area demonstrate the presen ce of the 
coliform organisms in the intestinal tract, the source of fecal 
contamination cannot be determined through a routine test. Thus, 
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in determining the source of water contamination, the coliform count 
should probably not be overweighed. Before any one animal is accused 
of contributing to the contamination of the water supply, on evidence 
of the coliform group demonstrated only by the coliform test, all 
additional sources of pollution should be examined. An interpretation 
of water quality should be based on the combined findings of a 
bacteriological survey and a consideration of all sources of 
pollution having access to the stream. The coliform test ran 
by the Public Health Department is only an indication of pollu-
tion rather than the determination of a specific source. There 
is some doubt the coliform test can stand the test of a rigid 
court examination (California .State Pollution Board, 1957). 
Table 11. Results of bacteriological examinations of fecal samples 
obtained from the intestinal tract of beaver which were 
killed in different parts of the State of Utah. Positive 
indicates the presen ce of coliform bacteria ; negative the 
absence of coliform bacteria. 
Date Location Collected County Results 
12/28/58 Red Butte Canyon Salt Lake Negative 
12/31/58 Red Butte Canyon Salt Lake Negative 
2/3/58 Daniels Canyon Wasatch Negative 
2/4/58 Pack Creek Grand Negative 
2/4/58 Pack Creek Grand Negative 
2/4/58 Mill Creek Grand Negative 
2/4/58 Colorado River Grana. Negative 
2/5/58 Pack Creek Grand Negative 
2/5/58 Pack Creek Grand Negative 
2/6/58 Daniels Canyon Wasatch Negative 
2/6/58 Deep Creek Wasatch Positive 
2/11/58 Currant Creek Wasatch Negative 
2/12/58 Currant Creek Wasatch Negative 
2/12/58 Lost Creek Morgan Negative 
2/15/58 Lost Creek Morgan Negative 
2/15/58 Weber River Summit Negative 
2/15/58 Lost Creek Morgan Negative 
2/15/58 Echo Creek Summit Negative 
2/17 /58 Lost Creek Morgan Positive 
2/17/58 Lost Creek Morgan Negative 
*Bacteriological Analysis by Dr. Paul Nicholes, University of Utah. 
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Table 12. Results of examinations of fecal samples obtained from 
animals which inhabit the stream bank community in Red 
Butte Canyon, Utah. Positive means coliform bacteria 
were present in intestinal tract. 
Animal Date Results 
Perom;zscus s}. (White 10/2/59 Positive 
Footed Mouse 10/2/59 Positive 
Ondatra S~. 
(Muskrat 
10/7 /59 Positive 
Tamiasciurus hudsonicus 10/3/59 Positive 
ventorum (Chicaree) 10/3/59 Positive 
10/3/59 Positive 
Cervus canadensis 10/3/59 Positive 
nelsoni (Elk) 10/3/59 Positive 
Citellus varie atus 9/23/59 Positive 
grammurus Rock Squirrel) 9/23/59 Positive 
9/24/59 Positive 
Erethizon dorsatum 9/23/59 Positive 
e:12ixanthum (Porcupine) 9/23/59 Positive 
9/24/59 Positive 
Odocoileus hemionus 10/19/59 Positive 
hemionus (Mule Deer) 10/19/59 Positive 
10/19/59 Positive 
*Bacteriological Analysis by Dr. Paul Nichole.s, University of Utah. 
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Siltation and Channel Erosion 
Beaver are agents in controlling sediments and this can be 
observed in the Red Butte Canyon Study areaj however, during this 
study the usual spring runoff did not marterialize . The water was 
never colored and the turbid materials present in the water was only 
a slight amount j therefore , the data collected over the study period 
was used to determine the influence of the beaver on the quality of 
water moving through and from the stream area. 
When th e beaver starts his daily activities, he maintains the 
dam face an d canals by scraping soil from the bottom of the pond. 
Through their actions they suspend soil par ticles and resuspend 
silt depositions that are retained by the dam. The data was not 
sufficient to indicate whether the beaver, during normal runoff, 
resuspends over a 24 -hour period an amount equal to what had been 
retained behind the dam during the same period. 
In Red Butte Canyon the eroded creek bed downstream from a 
beaver dam, where no active beaver colonies occur, illustrates 
that beaver actively control siltation and channel erosion (Figure 
15) . A small alluvial plain frequen tly forms across the canyon 
bottom, just above the beaver dam (Figure 16). The deposited 
sediments behind the dams in Red Butte Canyon vary from two to 
eight feet in depth. Observations of many small allu vial plai ns 
formed behind the beaver dams make it apparent that during 
periods of high runoff and flooding and perhaps during normal 
flows, if the dams are maintained, th ey retain quantities of 
suspended materials. 
Figure 15. Sediments stabilized 
by beaver pond, Red 
Butte Canyon, Utah. 
Figure 16. Eroded st ream channel, 
Red Butte Canyon, Utah. 
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The value of beaver in controlling sediments and erosion has 
been mentioned by a number of investigators. Retzer, Swope, Reming-
ton, and Rutherford (1946) found that beaver do not create sediments, 
but they actively control the rate at which they move downstream. The 
beaver dams slow the rate of stream flow, causing the water to spread, 
lose its velocity, and drop its sediments. Swank (1949) working with 
ditching dynamite in the removal of old beaver dams found that the silt 
carried by streams settles when it passes through a series of beaver 
ponds. Taylor (1935) observed that the beaver dams slow the water of 
a stream causing the silt to be deposited .... creating a swamp, marsh, 
or peat soil to develop. Clif (1936) states much of the fertile farm 
land lying along drainage courses and many of the mountain meadows, the 
most productive portion o f our western mountain ranges, were f ormed 
behind beaver dams. Scheffer (1938) point out beaver were transplanted 
by the U, S. Biological Survey to stabilize streams and prevent further 
erosion . He also reports two beaver dams retained 5,844 cubic yards of 
silt. It would appear that a properly managed population of beaver in a 
small watershed may retain the sediments and improve the quality of 
the water. 
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Vegetation 
Red Butte Canyon 
The steep Wasatch face and the canyons dissecting this range 
to an elevation of 6,000 feet fall into an oak type (Figure 17). 
This type is composed of a small, close-growing species of oak. 
The south and west facing slopes of Red Butte Canyon which are 
exeric in natur e are covered by a thick dense growth of this shrub. 
Several species of grass and forbes are intermixed with the oak. 
Some of the dominant species found in the oak ty pe are scrub oak, 
che a t gn -i.ss, ba1.som root, sun flower and mule ear dock. 
The north and ea st facing slopes have a vegetative cover of 
approxim a tely the same composition up to an elevation of 6,000 
feet. Above this elevation the oak type gives way to an as pect 
of big booth maple. At elevations in the canyon of 7, 000 feet and 
over, zones of the aspen-conifer type occur. A study of the flora 
of Red Butte Canyon was conducted by Evans (1936). 
Study Area 
A study of the aerial photographs reveal that the vegetation 
in the st udy area would fall into a shrub - grass type. The domi -
nant cover types mapped on the aerial photo gra phs do not indicate 
any significant change in the composition of vegetation between 
Section One and Section Two. The dominant cover types of the 
study area between Section One and Section Two differ only slightly 
(Tables 13, 14) . 
Table 13. Acres of dominant cover types in Section One and percent 
of total cover 
~ 
Shrubs 
Grass 
Bare Ground 
Acres 
56.9 
6.9 
1.6 
% of Cover 
87.1 · 
10.7 
2 .2 
Table 14. Acres of dominant cover types in Section Two and percent 
of total cover 
~ 
Shrubs 
Grass 
Bare Ground 
Acres 
---52 .0 
5.1 
.9 
% of Cover 
89.8 
8.7 
1.5 
The vegetative cover of Section One consists of 87.1 percent 
shrub and 10.7 percent grass compared to 59.8 percent shrub and 
8 .7 percent grass in Section Two. The vegetative overstory mapped 
on the aerial photograph gives the impression that the flora of the 
Red Butte study area consists mainly of shrubs; however, the over -
story of shrubs has a thick, dense undercover of grass, weeds and 
forbes. Even though there is not a great change in the appearance 
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of the cover types between Section One and Section Two, physiographic 
factors affect the composition of the vegetatio n. Between the bottom 
of Section Two and the top of Section One there is a progressive 
change i n the vegetative composition. The progressive change is 
due to physi ogra phic factors, but in Section One the beaver have 
also exerted their influence on the vegetative community and brought 
about certain changes . The inte ractions between plan t and ani mal 
is an important consideration in Section One. 
Figure 17. Oak type of Wasatch Range, 
Salt Lake County, Utah 
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Vegetative Communities of Study Area 
Studies on the ground placed the vegetation of the study area 
in two main communities, a marsh community composed of hydrophytes 
and a stream bank community composed of phreatophytes . 
Marsh Type Community. --S everal species of the reed type were 
noted throughout the study area. These are plants that root at the 
bottom and are partly submerged, but whose foliage is raised above 
the surface of the water. Catt ail and cyperus are scarce , but occur 
most often in the upper portion of Section One . Marsh bulrushes 
were noted throughout Section One in the shallow water and moist 
places . 
Sedge meadow type plants, which persist in shallow water and 
water - logged soils surrounding the beaver ponds were found in abund-
ance. Varying degrees of wetness may be found in their habitat, 
depending upon the irregularities of the canyon floor and the influ-
ence of the beaver dams. The rushes and sedges compose this type in 
Section One. These species are intermixed in the Elocharis, Carex, 
and Juncus complex . These species are found in profusion in the 
vicinity of some beaver dams in the upper part of Section One and 
in water -lo gged areas throughout the section . Small ribbons of 
growth are also found along the stream banks throughout the study 
area. The preceding species of marsh vegetation belong to a group 
of water-loving plants known as hydrophytes. "These plants and 
others of similar habits transpire large quantities of water from 
the surfaces of ponds and running streams and probably have a 
greater effect upon the water supply of streams than any other 
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group of plants of equal area. " (Young and Blaney ) 1942). Each 
s pecies of plant res ponds to different water co nd itions for its 
most favorable growth and its widest distribution . 
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Stream Bank Community . -- The stream - bank growth of this community 
consists of many species of water - loving plants. Some of these plants 
also transpire freely when exposed to wind and the intensity of the 
sun. 'l'he species of major importance throughout this community in 
the study area are dogwood , willow) river , birch , alder , chokecherry) 
big tooth maple and box elder . The understory of this cornmunj_ty 
contains water-lovine: species such as the manna grasses , which are 
found in the rnoj_stcr places. Nurne1·ous other species of plants were 
found :Ln the mo:Lst soils s.nd numerous others in the drier soils . 
Speci es identified are listed in appendix table 18. 
Line tra.nsccts across the study areas showed the coir.posi tion 
of the vege1:,at i ve co·Jcr (Tables 15, 16) . Four species of plants 
compose 50 percent of the total vegetation encountered in Section 
Two; these include grasses, big tooth ample ) false solornon seal and 
sweet willie . Dogwood, river birch, box elder, alder and horsetail 
were other major species encou.ntered in Section Two. 
Near the bottom of Section Two the site is drier than the rest 
of the study area. There are areas of scrub oak with asso ciated plants 
such as mule ear dock , balsam root, little sun flower , cheat grass and 
creeping barberry. The vegetation of Section Two is in a relatively 
unalLered state since it has had little previous beaver occu pancy. 
The stream banks are almost a continuous stand of big tooth maple 
and river birch (Figures 18, 19) . These dense stands of shrubs also 
su pport a. dense lush understory of grasses , weeds, and forbes. 
Figure 18. A continuous stand of 
River Birch and Big 
Tooth Maple along stream 
bank through Section 2, 
Red Butte Canyon, Utah 
Figure 19. General view of canyon bottom in 
Section Two, Red Butte Canyon, Utah. 
Vegetation mainly river birch and 
big tooth maple. 
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The compos ition of the vegetation in Section One changes quite 
rapidly ( Table 16). False solomon seal) dogwood) grass) sedges and 
rushes make up over 50 percent of the total s pecies encountered . 
River birch, fern, alder, and choke cherry are other major species 
encountered in this section. Box elder) which composed 6 .1 percent 
of the total species in Section Two has almost disappeared in Section 
One, making up less than l percent of the total species. The fern 
which composes 1.8 percent of the t o tal species in Section One seems 
to be confined to that mile - long stretch of the Red Butte Canyon 
drainage. Some of the changes in composition of the vegetation are 
due to natural physiographic factors, but the beaver have also 
exerted an influence on the physiographic characteristics of the 
area. The beaver in many instances have completely changed the 
soil moisture conditions) by erecting dams in the creek bed., result-
ing in a change of species composition. They cause the death of 
shrubs by flooding, cutting, and girdling which alters the composi -
tion of the vegetatio n ( Fi gures 20, 21, 22, 23) . Through the years 
the beaver have utilized all of the larger trees for food, leaving 
only the young shoots on a north facing slope) which at one time 
supported a stand of big tooth maple. Beaver food caches in Section 
One were composed of dog wood and big tooth maple (Figures 24, 25) . 
Beaver prefer certa in tree species in the Red Butte Canyon 
study area, particularly big tooth maple and dog wood. They fell 
or girdle most of the trees of preferred species adjacent to their 
ponds. They often destroy entire stands of shrubs above the dam by 
raising the water level of the ponds and streams sufficiently to sub -
merge the root systems of the standing trees and eventually kill them. 
The dominant shrubs in certain areas of Section One such as 
big tooth maple, birch, and alder have almost entirely disappeared 
from the stream bank community and have been replaced by heavy 
growths of dog wood and hydrophytes. 
The present vegetation of Section One is so much the direct or 
indirect result of the beaver's influence that there are few places 
they have not in one way or another changed it from the orj _ginal 
cover. The beaver are constantly subjecting the original site to 
invasion by other species of plants for which tbe habitat has been 
made suitable . In Section One six additional species of hydrophytes 
and severaJ other species of plants were identified that were not re-
corded by Evans (1936) in his study of the flora (Appendix table 18). 
A typical scene of the vegetative cover in Section One is 
presented in Figure 26 showing an overstory of shrubs with a. thick, 
dense undergrowth . The hydrophytes not recorded by Evans (1936) are 
Cyper us erethroythos, Scirpus microcarpus, Juncus articulatus, Juncus 
mertensianus, El ocharis marcrostachya, and Glyceria gr andis . Re-dis-
trib ution of water by beaver activity has created a suitable habitat 
for the invasion of these species and other hydrophytes. The beaver 
have created a habitat suitable for these plants which have invaded 
the area, perhaps from an outside source or they may have been present 
and not represented in the study plots of Evans (1936) . 
Table 15. Dominant vegetation of Section One listed in order of 
magnitude 
Species % of Total Species 
Smilacina racemosa 
Cornus stolonifera 
Gramineae s p. 
Sedges and rushes 
Betula fontinalis 
Pteridium aquilinum 
Alnus tenuifolia 
Prunus melanocarpa virginiana 
Acer grandidentatum 
Rud bec ki a occidentalis 
Achi l lea lanulosa 
Hera c leum lanatum 
Geranium fremonti 
Lupinus caud a tus 
Osmorhriza obtusa 
Mentha spicata 
Other species 
16.4 
16.3 
13.7 
6.8 
5.6 
4.1 
4.o 
3.7 
2.1 
1.6 
1.4 
1.4 
1.2 
1.1 
1.1 
1.0 
18.5 
Table 16. Dominant vegetation and percent of total species of 
Section Two in order of magnitude 
Species % of Total Species 
Gramineae sp. 
Acer grandidentatum 
Smilacina racemosa 
Osmorhiza obtusa 
Corn us stolonifera 
Betula fontinalis 
Acer negundo 
Alnus tenuifolia 
Equisetum sp. 
Mahonia repens 
Pteridium aquilinum 
Heracleum lanatum 
Rudbeckia occidentalis 
Aconitum columbianum 
Othe r species 
18.3 
11.4 
11.3 
11.0 
8.2 
6.9 
6.1 
5.3 
4.2 
3.0 
1.8 
1. 7 
1.6 
1.2 
8.o 
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Figure 20. River Birch which has 
been drowned out by 
beaver in Section One, 
Red Butte Canyon, Utah. 
I • 
------
Figure 21. River Birch girdled by 
beaver, Red Butte Canyon, 
Utah. 
Figure 22. Maple cut and utilized 
for food, Red Butte 
Canyon, Utah. 
Figure 23. Beaver have utilized 
the maple from north 
facing slope for food, 
Red Butte Canyon, Utah, 
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MANAGEMDJ'r RECOMJ'ilENDA'rIONS 
This study has been of a general nature) but it has brought out 
the need for additional studies and the deletion of others. The 
bPaver are continually being attacked by some as being contributors 
to water losses) pollution , erosion ) and destroyers of vegetation; 
while on the other hand ) others claim they perpetuate stream flow, 
st op erosi on and are of a benefi c:ial nature . The findings of this 
study are not conclusive ancl some phases of the work should be con -
tir: ,.1ed to gain a proper evaluation of the beaver in respect to 
water resource management . 
Stream Volume and Fluctuation 
Water measuring stations were installed in Red Butte Canyon to 
determine differences in cons'.lmptive use between two sections of 
stream bottom . A one -mile section inhabited by beaver and one-milP 
section without any previous beaver occupancy . Variations i~ the 
rate of seepage into the study area interfered with the analysis of 
the data . The possibility of non -measurable inflow into a stream is 
an important consideration affecting the analysis of the data . Since 
a stream probably cannot be found without an amount of seepage or 
underground flow, this non -measurable flow should be considered 
carefully and a method of measurement determined before further 
studies are made . 
Over a three -month period (June, July) August, 1959) the 
total consumptive use difference between Section One and Section 
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Figure 24. Beaver food cache of 
dog wood, Red Butte 
Canyon, Utah. 
Figure 25. Beaver food cache of 
big tooth maple, Red 
Butte Canyon, Utah. 
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Figure 26. Typical scene in Section 
One of overstory with 
thick, den se undergrowth, 
Red Butte Canyon, Utah. 
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Two was only 2 .1 6 acre feet, which is only 4 percent of the total 
amount of water being discharged from the study area . From the 
analysis of the data consumptive use between Section One and 
Section Two appears to be insignificant; therefore, it is felt 
the beaver do not materially alter the consumptive use factor by 
manipulation of the vegetative types. It is recommended that the 
study to determine difference in stream volume be discontinued 
since the differences are so slight on a small stream and difficult 
to measure . To complete a study of the hydrologic budget of a 
small watershed in the proper manner would require more equipment, 
personnel and funds than would be economically feasible . It is 
recommended that beaver should not be entirely removed from a 
small watershed on the assumption they are wasting water through 
impoundments and altering of vegetative types; however, in some 
areas where they spread the water over large areas and farm it 
out to numerous acres of willows, there is probably a justifica-
tion for controlling numbers. 
Water Quality and Fecal Contamination 
This study has indicated that probably beaver carry the coli -
form bacteria and affect the quality of water through fecal contami-
nation; however, most of the fecal samples from beaver produced 
negative results. All the other animals inhabiting the stream bank 
community positively carry the colif orm bacteria and could add 
materially to the coliform count throughout the study area. The 
coliform bacteria from ot her anima l s can be deposited directly into 
the water or washed into the streambed by rajns. Perhaps the 
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beaver dams also influence the concentration of coliform bacteria 
in a small stream. The concentrations may survive longer in the 
deeper shaded areas of the dams than they do in the shallow stream-
bed. 
Since beaver may or may not contribute to the coliform count, 
it is recommended this study be continued to determine the source 
of the large concentrations of coliform bacteria that occur in 
small streams. Water pollution problems are becoming more acute 
each day; therefore, the exact source should be located since the 
beaver are being accused of contributing to pollution on the 
basis of the coli form test. An additional study should be ini-
tiated to determine differences in the coliform organisms of the 
different species of animals. If a difference could be estab-
lished, it would then be easier to estab ~ish the source of contam-
ination. It is also recommended that an interpretation of water 
quality should be based on the combined findings of a bacteriolog-
ical survey and a consideration of all other sources of pollution 
having access to the stream. 
Siltation and Channel Erosion 
The beaver through their daily activities either add to or 
subtract from the amount of turbidity moving down a stream. Red 
Butte Canyon was a well stabilized watershed with l i ttle or no 
erosion actively occurring during the study period; however, it 
could be readily observed from dep os its behind the dams that the 
beaver have retained large deposits of silt . During this study 
in the Red Butte Canyon it was hard to evaluate the effect of 
/ 
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beaver on erosion and the retention of silt, which is actively occurr ing. 
Scheffer (1938) points out beaver were transplanted by the U. S. 
Biological Survey to stabilize streams and prevent further erosion. It 
is recommended, in order to properly evaluate the effect of beaver on 
erosion and silt retention, this study be continued on an eroded water -
shed where beaver can be stocked specifically to combat erosion and 
stabilize mosing soils . 
Vegetation 
Beaver through impounding water and utilizing vegetation for food 
exert an influence upon the composition oi the native vegetation . Redis-
tribution of water by the beaver has created a habitat suitable for the 
invasion of water-loving plants which may transpire larger quantities 
of water than the original vegetation; however, the results of this 
study indicate the invader plants in Section One use more water in the 
early summer than the original vegetation of Section Two. The original 
stream band community in Section Two uses more water in the late summer 
and fall than the water-loving plants of Section One, which results in 
the consumptive use difference between the two sections being almost 
negligible. 
It is recommended that beaver should not be removed on the assump -
tion they are causing a water loss through altering the vegetative 
types. This study indicated that changes in consumptive use were 
insignificant between the two vegetative types in Red Butte Canyon. 
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SUMMARY 
1. This study "The Effects of Beaver on Stream Flow" was conducted 
April, 1957, through October, 1959, in order to gain information 
on the influence beaver have on stream volume and fluctuation, 
water contamination, siltation and channel erosion and vegetation. 
Red But te Canyon, Salt Lake County, Utah, was selected for the 
study. The study area was divided into two sections: one which 
contained a controlled beaver population and an adjacent section, 
as a control, which has had little previous beaver occupancy and 
was maintained beaver free. 
2. Analysis of the stream flow data indicate the beaver do not signi-
ficantly affect the consumptive use through building dams, changing 
the vegetative type or through altering their micro-habitat in Red 
Butte Canyon. The study area had a variable inflow, variable out-
flow, variable consumptive use, and a variable rate of seepage 
from underground springs and ground water flow. Seepage into the 
study area complicated the study since this factor could not be 
measured. 
3, The beaver through their activities in the dam added turbidity 
to the water. Beaver dams, however, during the period when the 
beaver were inactive, retained some of the turbid materials. The 
turbidity in Red Butte Creek never exceeded 10 ppm (Silica Scale) 
from beaver and nature causes. The beaver did not affect the 
taste and odor of the water. 
4. The chemical analysis of the water from Red Butte Creek does not 
indicate any appreciable influence on water quality as a result 
of beaver activity. Changes in the concentrations of the common 
constitutents calcium, magnesium and potassium of Red Butte Creek 
are insignificant and do not appear to be affected by the beaver 
in the area. 
5. Examination of the intestinal contents from the beaver indicate 
few beaver, if any, carry the coliform organism. Beaver contrib -
ute to the fecal contamination of the stream but may not contrib -
ute materially to the coliform count . 
6. The study indicates, that there is a functional relationship 
between water temperature and coliform bacteria concentrations. 
The area inhabited by the beaver produces more coliform bacteria, 
which may be nonintestinal in origin , or the area may support a 
population of contaminants who are contaminat in g the water with 
fecal materials. 
7. Fecal samples collected from the white-footed mice, muskrat, elk, 
deer, rock squirrel , and por cu pine all demonstrated a positive 
coliform test. Since the other animals inhabiting the stream 
bank community carry the coliform organism, the source of fecal 
contamination cannot be determined through a routine coliform 
test. 
8. The beaver through their daily activities sus pend stabilized soils 
and resuspend unconsolidated sedim ents which have been retained 
behind the dam. Beaver through st abilizing sediments behind the 
dam, counter balance their effect of suspending and resuspending 
soil and sediments in the Red Butte area. 
9. Beaver exert an influence on the composition of native vegeta-
tion by alter in g the micro-habitat, changing the physiographic 
characteristics of the area, and changing soil moisture condi-
tions. They alter the composition of the vegetation by drown-
ing, cutting and girdling and constantly subject a site to 
invasion of new species of water-loving plants. 
10. It is recommended that the study to determine differences in 
stream volume be discontinued on the basis of the following in 
Red Butte Canyon: 
a. differences are slight and difficult to measure between 
points. 
b. a proper study of the hydrologic budget would be too 
costly in equipment, personnel and funds. 
11. The Water Quality and Fecal Contamination study should be con-
tinued to determine the source of large concentrations of coli -
form bacteria in small streams and to determine the differences 
in coliform organisms of different species of animals. 
12. To properly evaluate the effect of beaver on erosion and silt 
retention, the study "Siltation and Channel Erosi on " sould be 
continued on an eroded watershed where beaver can be stocked 
specifically to combat erosion and stabilize moving soils. 
13. Beaver should not be removed on the assumption they are causing 
a water loss through altering the vegetative types. This study 
did not indicate changes in consumptive use to be significant 
between the vegetative types on the two study areas. 
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APPENDIX 
Table 17. Vegetative list for Red Butte Canyon - after Evans 1936 
Bromus marginatus 
B . polyanthus 
B. brizaeformis 
B . tectorum 
Festuca subulata 
~· kingii * 
Glyceria striat a 
G. elata 
Poa compressa 
P. pratensis 
~. }-ongiligula 
P. secunda 
Catabrosa aquatica 
Melica bella * 
Agropyron smithii 
Picea pungens 
Abies concolor 
Populus angustifol ia 
P. tremuloides 
Salix exigua 
S. bebbiana perrostrata 
S . lutea 
Salix .§.£. 
Betula fontinalis * 
Alnus tenuifolia 
Quercus gambelii 
Berberis repens 
Ribes aureum 
---
.B.. petriolare 
R . viscosissimum 
Physocarpus malvaceus 
Sericotheca dumosa * 
Purshia tridentata 
Cercocarpus ledifolius 
Rubus par viflorus 
Rosa areophila * 
Grasses 
Shrubs 
Argopyron dasystachyum 
A. spicatum 
A. subsecundum 
~- pauciflorum * 
Elymus condensatus * 
Hordium jubatum 
Koeler ia cristata 
Deschampsia caespitosa 
Agrostis verticillata 
A. alba 
A. exarata 
_?hleum £ratense 
Oryzopsis hymenoides 
Stipa columbiana 
Aristida longiseta 
Rosa woodsii 
R. spaldingii * 
R. melina * 
R. neomexicana * 
Rosa sp . 
Amelanchier alnifolia 
Crataegus ri vul aris 
Prunus melanocarpa *· 
Rhus trilobata 
R. cismontana * 
Pachistima myrsinites 
Acer grandidentatum 
fl. interi us * 
Ceanothus velutinus 
Cornus stolonifera 
Sambucus glauca 
Symphoricarpos vaccinioides 
Lonicera involucrata 
Gutierrezia sarothrae 
Artemisia tridentata 
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Woodsia_ oregan a 
Cystopteris . fragilis 
Pter idiurn aquilinum 
Eguis eturn arvense 
E. kansanum 
Juncus balticus 
----J. bufonj us 
Zigadenus paniculatus 
Alliurn Bisceptum 
A. acurninai;um 
Er ythronium parviflorum 
~abenaria borealis * 
Urtica breweri. 
Gomandra 12allida 
Eri ogQnurn heracleoides 
&_. u_rnbellac;um 
E. ov alifoliurn 
&_. racemosum 
~- chrysocephalum 
Rurnex mexicanus 
Polygonum douglasii 
Bilderdykia convolvulus * 
Chenopodium album 
Q. hybridum 
Salsola uestifer * 
Claytonia lanceolata 
Montia par vifolia 
Arenaria . . nuttallii 
Sij,en~ menzi esii 
Q· .scouleri 
Stellaria longipes 
.Ac ta£§: argutg 
Delphinium bicolor 
Aconitum colurnbianum 
Thalictrum fendleri 
Lepidiurn apetalum 
Cameli na microcarpa 
Draba. ~morosa. 
Sisymbrium altissimum 
.Sophlariarviflora * 
Erysimum officinale 
E. asperum * 
];. Jeuand um 
Arabis holboe llii 
Ally.filfil) alyssoides 
Sedum debi1e 
§_axifr~ga rhomboidea 
Heu~he~~ _parvifol ia 
TelliCTa bu lbifera * 
Weeds and Forbs 
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Typha latifolia 
Scirpus paludosus 
Carex praegra cilis 
C. nebraskensis 
C. festivella 
Sphaeralcea ri vu laris * 
S. coccinea dissecta 
Viola adunca 
Viola purpurea venosa 
Mentzelia albicaulis 
Chamaenerion angustifolium * 
Epil obium palm eri 
E. -paniculatum 
Clarkia rhomboidea 
Gayophytum ramosissimum 
Osmorhiza occodentalis 
Angelica dj_latata 
Aul os per mum longipes * 
Lept otae nia multifida * 
Cogswellia orient alis * 
Hera cleum lanatum 
Lomatium grayi 
Pyr ola secunda 
Apocynu_rn ambigens * 
A. androsaemifolium 
Ascl epias speciosa 
Asclepi odora decumbens * 
Cuscuta planiflora 
_Phlox longifolia 
Collomia grandiflora 
C. linearis 
- -- ---- · Gilia gracilis 
.Q. _agg_re ~l~ 
Polemonium albiflorum 
·- - - -- - · Hydrophyllurn ca pitatum 
H. occidentale 
Phacelia linearis 
Lappula subdecumbens * 
L occidentalis 
Oreocarya flavoculata * 
Cryptantha'"""torreyana 
Amsinckia tesse l la'fa 
Mert ensj_a ciliata 
- - -- - - ----M· brevistyla 
M. le onardi 
Lithospermum ruderale 
L . angustifol~--
L. arv ense 
Marrubiwn vulgare 
Weeds and Forbs - (Continued) 
Mitella steno~ta la 
Potentilla gracilis 
r. glandulosa 
Fragaria bracteata 
Sieversia ciliata * 
Lupinus pulcherrimus 
Medicago sativa 
Melilotus alba 
Trifolium hybridum 
Astragalus utahensis 
[i. cibarius 
fl. beckwi tr.ii 
Hedvsarum pabulare * 
Vicia americana 
y_. ore gona 
Lathyrus brachycalyx 
Geranium fremontii 
G_. rj_chardsonii 
Erodium cicutarium 
Linum lewisii 
Solidago trinervata * 
§_. elon gata 
Aster adscendens * 
A. canescens 
Aster .§.E· 
Erigeron macranthus * 
~. glabellus 
Antennaria dimorpha 
A. rosea 
- ---Ambrosia psilostachya 
Rudbeckia occidenta lis 
Balsomorrhiza sagittata 
E· macrophylla 
B. hirsuta 
Wyethia amplexicaulis 
Grymnolomia multiflora * 
Helianthus annus 
Helianthella uniflora 
Chaenactis douglasii 
Achillea lanulosa 
*Accept ed name has been changed 
Nepeta cataria 
Mentha spicata 
Collinsia par viflo ra 
Pentstemon cyananthus 
~· sepalulus 
P. leonardi 
Mimulus guttatus 
M. moschatus 
Castilleja angustifolia * 
Galium aparine 
G. bifolium 
Galium triflorum 
G. boreale 
Valeriana edulis 
----Brickellia grandiflora 
Grindelia squarrosa 
Chrysopsis villosa 
Solidago petradoria 
§_. sparsiflora 
Matric aria sauaveolens * 
Arnica cordifolia 
Senecio integerrimus 
S. uintahensis 
S. serra 
Arctiu.rrlminus 
Cirsium undulatum 
G. canescens 
Micr oseris nutans 
Tragopogon dubius 
Traxacum officina l e 
Lactuca scariola * 
Lygod esmia grandiflora 
Agoseris elata 
Creois acumlnata 
C. scopulorum 
Hieracium scouleri 
Table 18. Species of plants in Red Butte Study Area not reported 
in the 1930 study by Evans 
Cyperus erythrorhizos 
Scirpus microcarpus 
Juncus arti.culatus 
Juncus mertensianus 
Eleocharis macrostachya 
Glyceria grandis 
Urtica gracilis 
Ranunculus Macounii 
Galuim asperrimum 
Veronica americana 
Collomia linearis 
An~lica ninnata 
Brassica nigra 
Mertensia arizonica 
Lonicera involucrata 
Senecio cymbalarioides 
Senecio aureus 
Geranium bicknellii 
Helianthella uniflora 
Phacelia hetero phylla 
Agastache urticifolia 
Aster Engelmanni 
Lupinus caudatus 
Aquilegia flavescens 
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Table 19. Scientific names of mammals, birds and fish from the Red 
Butte study area used in this study . 
Scientific Name Common Name 
Peromyscus sp. White footed mouse 
Baiomys sp. Deer mouse 
Eutamias sp. Western chipmunk 
Citellus Variegatus Rock squirrel 
Tamiasciurus hudsonicus ventorum Chicaree 
Marmota ~· Marmot 
Erethizon dorsatum epiyanthum Porcupine 
Castor sp. Beaver 
Ondatra sp. Muskrat 
Odocoileus hemionus hemio nus Mule deer 
Corvus canadensis Nelsoni Elk 
Mephitis sp. Skunk 
Spilogale sp. Civet cat 
Lynx sp . Bobcat 
Anas platyrhynchos Mallard duck 
Salmo clarki Cutthroat trout 
